. In a nonswitchable mating-type (mat1M-smto) background, the combination of deletion of the sults indicated that Sir2 was required for silencing at the S. pombe centromeric DNA regions. REII element and a mutation in one of the trans-acting factors leads to simultaneous expression of both mating-type information and causes an abortive meiosis. This phenomenon, described as haploid meiosis pheno-
Role of spSir2 in Assembly of Silent Chromatin
We next investigated the effect of deletion of sir2 ϩ on type, is also detectable by the iodine vapor assay, and, in nonswitching mat1M-smto background, the intensity histone acetylation at the different heterochromatin regions described above by using the chromatin immunoof iodine staining indicates the level of haploid meiosis [17]. We combined the sir2⌬ mutant with REII⌬ and precipitation (ChIP) assay with acetylation site-specific antibodies. Compared to wild-type cells, in sir2⌬ cells, found that the sir2⌬ REII⌬ double mutant had a strong haploid meiosis phenotype ( Figure 2E ). We also anaacetylation of K9 was increased by 16-, 11-, and 7-fold at the ura4 ϩ reporter inserted in the mating locus lyzed the cumulative effect of sir2⌬ in combination with mutations in clr3, clr4, clr6, and swi6. In contrast to (Kint2::ura4 3A) . Similarly, the acetylation of H3-K14 at ura4 ϩ was increased by 9-, 6-, and 2-fold at the ura4 ϩ reporter in did not show a cumulative effect on the haploid meiosis phenotype ( Figure 2E ). We therefore conclude that sir2 ϩ each of the above strains in sir2⌬ compared to wildtype cells ( Figure 3A) . Thus, loss of silencing in sir2⌬ might participate in the same silencing pathway or in compared to surrounding euchromatic regions [24] .
Interestingly, the distribution of H3-K9 methylation at Here, we examined the role of Sir2 in deacetylation of the mat2/3 region of sir2⌬ cells closely resembles that histones throughout the mat2/3 interval. Deletion of of swi6 mutant cells. In both cases, H3-K9 methylation sir2 ϩ resulted in a general increase in the level of H3-K9 seems to be primarily restricted to the cenH nucleation acetylation throughout the mating-type region (Figure 4) .
center [25] (Figure 4). Based on these observations, it In comparison to the greatly increased levels of acetylais possible that the recruitment of H3-K9 methylation at tion at the ura4
ϩ reporter gene (Figure 3) , the effect of the cenH might occur via a Swi6-and Sir2-independent sir2⌬ on histone acetylation at the native mat2/3 region mechanism, but these proteins are required for the effisequences is relatively modest. This result likely reflects cient spreading of H3-K9 methylation and heterochrodifferences in chromatin structure at the actively tranmatin formation across the rest of the mat2/3 interval. scribed ura4 ϩ locus versus transcriptionally inert sequences at the mat2/3 interval, except the centromere Role of spSir2 in Silencing at Telomeres homology region cenH that is transcribed at low levels We also investigated the possible role of sir2 ϩ in gene [25] . Similar results were obtained for H3-K14 acetylasilencing at fission yeast telomeres. In sir2⌬ cells, silencing tion (data not shown).
of the ura4 ϩ inserted in the telomeric region (TEL::ura4 ϩ ) We next mapped Swi6 localization and H3-K9 methylwas strongly reduced, as indicated by robust growth on ation patterns at the mating-type locus in sir2 ϩ and sir2⌬ medium lacking uracil and poor growth on FOA medium cells. In sir2⌬ cells, we observed a general decrease in (Figure 5B ). At the telomeric-associated sequences Swi6 localization and H3-K9 methylation throughout the (TAS), H3-K9 and -K14 acetylation levels were increased heterochromatic interval of the mating-type locus (Figby 3 -to 5-fold in sir2⌬ compared to sir2 ϩ cells (Figures  ure 4) . However, the high-resolution mapping data pre-5C and 5D). Moreover, Swi6 and H3-K9 methylation at sented in Figure 4 showed the presence of significant telomeres was reduced 7-and 10-fold, respectively, in amounts of H3-K9 methylation and Swi6 localization in sir2⌬ compared to sir2 ϩ cells (Figures 5E and 5F ). These the cenH region in sir2⌬ cells. This is in contrast to our results indicate that Sir2 is required for efficient silencing observations for the ura4 ϩ reporter inserted in the cenH at telomeres. We also observed a decrease in H3 Lys9 region, where deletion of sir2 ϩ abolished H3-K9 methylmethylation, Swi6 localization, and silencing at riboation and Swi6 localization ( Figure 3B age groups that repress transcription and meiotic recombination in the mating-type region of Schizosaccharomyces pombe.
